INTRODUCTION
Structural application of fibre reinforced plastics is not unusual. One of their main limitations is fire behaviour [1] . Once the matrix temperature reaches the glass transition temperature T g , usually around 150~200°C, the compressive strength of the composite becomes very low, being it a matrix dominated property. The tensile strength instead is related mainly to the fibres that retain their strength up to 800 °C. Hence the behaviour of composites in fire needs to be modelled. The thermal behaviour of composite laminates in fire is usually modelled using the Henderson [2] formulation,
solved together with the Arrhenius [2] equation using a 1D finite difference formulation. In Eq.
(1) the first term on the right is the well known conduction term, the second is the term modelling the polymer decomposition and the third is the decomposition gases flux term. This fire model takes in account the decomposition of the resin revealing sometimes problems of stability due to the nature of the Arrhenius equation. A possible solution of the instability of this model sometimes consists of the shortening of the time step used in the calculation with a considerable increase of the calculation time. In a 2D or 3D analysis is also difficult to deal with the last term of the equation because it is not known which direction the gas flow has. Hence is very unusual the application of this method for 2D or 3D analyses. A further problem is the implementation of this kind of model in commercial FEM packages.
MODELLING
A model for the prediction of the temperature profile of composite laminates subjected to onesided heat flux has been developed considering an apparent thermal diffusivity (ATD) as function of temperature. This function is used within the well known Fourier heat transfer equation:
The thermal diffusivity is related to the thermal diffusivity k, the specific heat Cp and the density with the following relation:
The thermal properties k and C p of composites vary from the virgin material value to the fibre mat value and they were measured [3] . The evolution of is given by the TGA analysis.
EXPERIMENTAL
The temperature profiles in a polyester/glass laminate were measured at different depths through the thickness, Fig. 1 left. The thermal diffusivity, Fig 1 right, was calculated from the temperature profile using a finite difference formulation of Eq. (2). 
RESULTS
The measured apparent thermal diffusivity matches the modelled one and, the measured thermal profile has been compared with the results from the model showing good matching.
The ATD model proved capable to predict the thermal profile through the thickness of a composite laminate and its relatively simple formulation gives the possibility of a finite element implementation.
